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: TITLE: Using phase transitions to improve the thermostatic control of instruments 
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ABSTRACT: The authors consider methods for improving the accuracy of thermostatic con 
trol when using delicate instruments in physical experiments such as measuring the 

force of gravity for geological prospecting purposes. The thermostatting action of 

low-melting materials during phase transitions from the solid to the liquid state and 
back is considered as a possibility for practical use in highly accurate gravimetric \ 
measurements. The opposition to changes in temperature in this case {s due to the la- 
tent energy of the phase transitions (melting--solidification) of the fusible materials 
A thermostat based on the two-phase principle with ice as the fusible material was used 
for a quartz astatiized gravimeter 1954 at the Gravimetric Institute of the All-Unior 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859610015-5" 


TA-RDP86-00513R001859610015-5 


t 


"APPROVED FOR RELEASE: 09/01/2001 Cc 


aaa ere a OP ANS ee ————— S a ararer rere res : Sea ie a AAR ag 7s 
gS ae : ; 
= —L-29710-66 
: | ACC NR: AT60154(6 > 


, | tive to mechanical shock and caused ating of some of the gravimeter glasses, Ex- 

> | perimental thermostats using gallium alliua-based eutectic alloys and hydrocarbons 

; {are described, Ovt of a total of 67 alloys which were studied, two were found to have 

* {promise as materials for two-phase thermostats: Ga-Zn (95% Ga, 5% Zn, melting point 

‘ | 25°) alloyed with lithium (2-3% Li) and bismuth (0.05-0.1% BL), and Ga-Sn (92% Ga, 8% 

; |Sn, melting point 20°) alloyed with bismuth (0.5-1% Bi) and lithium (0.5-1% Li). 

' |The purity of the initial components, accuracy in maintaining the eutectic ratio and 
absence of harmful impurities are extremely important. The thermostat was made in 

: [the form of a double-walled polyethylene housing placed over the gravimeter case and 

+ |put into a Dewar flask together with the gravimeter. The space between the walls of 

i |the thermostat was filled with the fusible material. Tests of the thermostat with a 

: |galliue-tin working alloy showed satisfactory resistance to thermal shock at the re- 

; |quired temperature (20°), Among the hydrocarbons tested, the most satisfactory was 

+ |ncheptadecane KC) 7li3¢) with a melting point of 22°. Field tests of a gravimeter us- 

: {dng a two-phase thormostat based on this material showed a zero drift of 1.3 mgal/hr 

» [which is 1/10-1/20 of the drift for the sane gravimeter without compensation. Orig. 

¢. [art. has: 3 figurus, 1 table, 1 formula. z 
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SOURCE: Moscow. Vsesoyuznyy nauchno-issledovatel'skiy institut Beofizicheskikh 
metodov razvedki. Prikladnaya geofizika, no. 46, 1965, 136-130 


TOPIC TAGS: gravineter, gravimety, gravity survey , reatancl akiys Cnet suimentoton 


ABSTRACT: The authors briefly discuss the basic design, shortcomings, and 
acceleration errors of nonastatized (SZ, Graf, and GAL) and astatizeda (Lacoste- 
Romberg) gravimeters used in surveys at sea. With the above gravimeters and accelerar 
tions of several gals, gravity measurements dre accurate to about 1--3 mgals; for v 
acceleration above 50 gals, accuracy is 10 mgals at best. The effects on gravimeter - 
accuracy of horizontal and vertical motions are analyzed briefly in terms of short-~° 
term and long-term accelerations, gimbal tilt, and gravimeter support tilt. It is 
stated that continuous measurement; of horizontal and vertical accelerations and 
gimbal tilt makes it; possible to determine corrections, but significantly increase 
the amount of equipnent required and complicate information processing. The use 

of precision gyrostubilized platforms is recommended, and modern gyroplatforms 
accurate to several angular minutes are described es satisfactory: for use with ship 
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gravimeters. The authors conclud2 that both the gravimeter arm and support must be * 
kept in the initial horizontal position to avoid the systematic effect of accelera- 
tions and tilt on readings. This can be accomplished by feedback, 1.6,, automatic. 
compensation for vertical accelerations, where the compensating moment is the sum 

of the vertical acceleration component and gravity acceleration, and is free of the a 
‘above systematic effect. Variations of moment should be recorded in a digital code :. 
for subsequent computer processing, [ 
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: i TITLE: Effects of vibration on readings with quartz astatic gravimeters not compen- 
K |sated for temperature 


SOURCE: Moscow. Vsesoyuznyy nauchno-issledovatel'skiy institut geofizicheskikh meto- 
. ¢@ov razvedki. Prikladnaya geofizika, no. 46, 1965, 140-148 
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a jABSTRACT : The paper summarizes the results of an investigation of the reliability of 

- ‘gravimeter readings conducted at the Gravimetric Laboratory of the VIII Geofizika. 

: |Over ten gravimeters of Soviet manufacture were investigated. In general, the princi- 
jPal errors of readings with the quartz astatic gravimeter not compensated for tempera- 
iture are due to: low sensitivity of the system, inadequate temperature compensation, | 
;poor heat insulation, inadequate precision of the micrometer screw, susceptibility to } 
vibration, susceptibility to seismic microshocks, and the long time needed to make a : 
reading. Various curves were produced to illustrate: the effect of wind; the effect i 
log an Alaskan earthquake, which was felt 2 hours later and which had an amplitude of 


eee «tt cr oe a nt aN Hoe ch cee a 


0.2 milligal and a period of 300 sec; instrument susceptibility, when located in a = 
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‘basement or on the 2nd floor of the same building; effects of the stand's vibration on! 
‘the O-point of the instrument; and the effect of radioactive ionization, which lower- 
jed the readings without any definite relationship. Two graphs of parallel experiments | 
‘were carried out: one at a constant amplitude and a variable frequency, and the other: 
‘at a variable amplitude and a constant frequency. The results were: a) the response . 
of an astatie system is not a linear function, b) motions of moving parts are dampened ! 
in air, c) errors due to the pendulum's position with reference to the horizontal plane 
land its oscillations: are cumulative. The last statement includes errors due to a 
roughness of the pendulum's surface and its being off-center. ‘The following conclu- 
sions were reached: .1) errors may be caused by seismic waves of low frequency (0.003- 
-0,006 hertz), 2) errors may be caused by high frequencies even if their amplitudes | 
are negligibly small, 3) the effect of high frequency of seismic microwaves can be ai- | 
iminished by improving the pendulum's symmetry and by increasing the ratio of its mo- 


ment of inertia to its moment of mass. The authors consider that much remains to be 
done in this direction. Orig. art. has: .9 figures. 
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ABSTRACT: - This Author's Certificate introduces a device for suspension of a gravimete { 

while measuring increments in the force of gravity on bodies of water. The unit is l 
made up of a buoy with a cable. The device is designed for increasing the efficiency 
of gravimetric measurzments on the sea bottom and for making these measurements at pre 
determined depths. The buoy is connected to dampers which are interconnected by an 
elastic coupling and quipped with additional reservoirs for buoyancy compensation. 
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* SOURCE: Rechnoy transport, no. 8, 1966, 27-28 


oe TAGS: .steam boiler, steam auxiliary equipment, marine sieabe KV-3 steam 
iler 


“- ARSURACT: A new automatic pressuxte control system was mounted on the KV-3 boiler of the 
steamship "Sadovod" (Moscow Steamship Agency) and operational suitability tests were | 
~eonducted dwring the navigation period of 1965. The adjustment of this system to the 
‘control of steam pressure in KV-3 boilers is described and the adaptability of the system 
to the actual steamship conditions is evaluated. The main pressure gauge of the system 
-dneludesa a corrugated chimber and actuating lever-valve mechanism. It is mounted on the 
“ateam-and-water ‘druil_anda"is connected by pipes with the drum, the steam and fuel servo- — 
motor cireuit and the boiler furnace. The arrangement of the system is illustrated in a 
diagram. The automatic system can handle rapidly fluctuating boiler loads with only a 
small fluctuation of steam pressure. The operation of the system is explained and the 
attainment of better combustion conditions and higher efficiency is stressed. The systen 
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ean be used for marine and stationary boilers. 


A further development of this system is 
recommended, especially in connection with the eventual replacement of the presently 
used hydraulic system. Orig. art. hast 1 diagram. - 
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AUTHORS: Veselov, M.A., Gol'din, L.L., Kirpichnikov, I.V.e, 
, Lomkatsi, G.S., Sidorenko, Z-S.e, Sysoyev, Yeo.A.. 


TITLE: —s«sInvestigation of the magnetic field configuration in 
the X-blocks of the proton synchrotron 


PERIODICAL: Pribory i tekhnika eksperimenta, no,4, 1962, 212-217 


TEXT: The magnetic field configuration is measured in 

14 compensating blocks at various levels of induction from 

80 gauss up to 8000 gauss. Magnetic field gradients are measured 
with an accuracy of better than 0.1% and the displacement of the 
neutral point obtained with an accuracy of 0,05 to 0.07 mn.. 

A plexiglass carriage is located on the magnet poles and can 
traverse the whole length of the block (1910 mm). This carriage 
contains three pairs of, permalloy probes for. measurements in low 
fields and three pairs of coils for the medium and large fields. 
The field characteristics are measured at 31 points along the 

14 X-blocks. The distribution of the field and its gradient is 
obtained near the axis of symmetry for 5 values of induction 

(82, 106, 210, 2600 and 7500 Oe) and on 6 of the C-blocks at 
Card 1/2. ; 
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8400 O06, These measurements are compared with similar 
measurements on C-blocks,. It is shown that displacement of the | 
neutral point depends on the residual field, Displacement also coe 
occurs in strong fields because of core saturation. The results J 
are presented graphically and discussed in some detail, The 
coordinates of the pole pieces with respect to the geodetic markers 

are determined to an accuracy of 0,03 to 0,04 mm, There are 

8 figures. 


ASSOCIATION: Institut teoreticheskoy i eksperimental'noy fiziki 
GKAE (Institute of Theoretical and Experimental 


Physics GKAE) 


SUBMITTED: March 31, 1962 
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AUTHORS! Barmin, V.V., Bysheva, G.K., Tumanov, G.K., 
, Agapkin, I.I., Andreyev, V Ne, Veselov, M.eA., 
Gol'din, L.L., Luzin, V.N.,° Radkevic y LeAey 
Sokolovakiy, V.V., Stadnikov, A. G 


Investigation and correction of the horizontal 
component of the low-induction magnetic field of the 
proton synchrotron 


PERIODICAL: Pribory i texhnika skanertaantax no.4, 1962, 223-229 ‘i 


TEXTS Vermalloy probes modulatod at 10 kes were used to measuro 
the position of the neutral plane of tho magnetic field. It was 
found that the distortion of tho noutrai plane in the rosidual 

field was detormined mainly by tho neutral pole... This distortion 


decreased as tho excitation of the C-blocks was increasod, 

Due to hystoresis effects, the measurements had to be carried out 

under operating conditiois, A description of the probe and its 

associated circuits is given. The measurements show that 67 of 

the maghets have a deviation of the neutral plane in the yanee 

+ 0.5 mm, 16 magnets have 0.5 to 0.6 mm, .3 magnets 0.6 to 0.7 mm 
. Card 1/2. a i : 
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: and 12 magnets 2 0.7 m=. The average orror of measurement is 
»+-0.17 mm, The method of correcting ‘the noutral plane errors by 
means of windings on the neutral poles is described. There are 

ll figures. : 
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_ AUTHORS: Vladimirskiy, V.V., Barabash, L.Z., Pligin, Yu.S., 
Vesolov, M.Ac, Talyzin, A.N., Tarasov, Ye.XK., 
Kustevtin, ATA ' 


TITLE: Measurement of the frequency of transverse 
oscillation of the beam of the ‘7 Gev proton synchrotron 


PERIODICAL: Pribory i tekhnika eksperimenta, no.4, 1962, 245-247 


TEXT: Periodic oscillations of the centre of gravity of separate 
bunches in the proton beam are observed with the aid of the signal 
electrodes usec for determining the beam position. The signals 
are amplified with a wide band amplifier and observed on a. double 
beam oscillograph using photographic recording. . At 0.5msec after 
injection transverse oscillations connected with small initial 

- oscillations of the beam at the moment of injection are observed. 
These transverse oscillations decay rapidly in 2 to 3 msec, The 
basic measurements were therefore made by artificially exciting 

: oscillations by applying a transverse electric field 
es 1 to 1.5 KV/cem over a length of = 20 cm for a time of 4 to 
10 sec. The amplitude of oscillation of the beam in one 
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revolution is then A = 400 ecl/pv cm where p is the pulse and .- 
v is the proton velocity. Immediately after injection the 
amplitude is about 1 em and after 100 msec about 0.5 mm. To 
facilitate analysis the time of injection was limited to about 
5y sec for a duration of revolution of 9» sec and in addition a 
sinusoidal signal with a frequency of 7/8 the frequency of 
revolution of the beam is presented on the second trace of the 
oscillograph. Results are presented showing the frequencies of 
vertical and radial oscillations which are very near to resonance 
values: Qz max = 12-94 and Qy min ~ 12-55. 

There are 2 figures and 2 tables. 
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deviate by more than 1.5 cm from the axis during the first : 
revolution. Circulating beams without acceleration are obtained 
which continue for 20 to 30 revs. The circulating current is : 
determined by means of a flight tube and the transverse 

oscillation frequency with an electrostatic probe with double ‘a 
vertical and horizontal plates. Scintillation screens in the 

form of a grid with 85% transmission are used to show the beam 
position and diameter for 5 to 10 revs. The beam diameter is 

shown to be about 4 cm under normal conditions. Investigations 

are carried out on the optimum form.of the frequency - time 

relation for holding the beam in orbit. The width of the trapping 

‘y Yegion is + 3 Ke/s for an initial frequency of 750 Kce/s which 

agrees well with theoretical estimates, Preliminary adjustment 
permitted the attainment of 6.2 Gev protons and after adjustment 

7.2 Gev protons were obtained on October 25, 1961. The usual 
intensity on a normal cycle lies in the range 3 to 5 x 10 

There are 7 figures and 1 table, 
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field component i: a plane lying close to the geometrical median plane of the 
proton-synchrotron gap. Field measurements were made, with an error t0,07 oe - 
_ | (which enaured 4 0.8-mm mean-square allowance for the random spread of the 
- | median-plane position), in the working part of the cycle, at # 712-00 injection field 
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diagram and a principal circuit diagram of the electronic instrument used in the 
measurements are given, as well 
permalloy field~strength sensecr'. 
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TITLE: Magnetic measurements at the factory on the 


electromagnet blocks of the prqton synchrotron 
PERIODICAL: Pribory i tekhnika eksperimenta,, no.4, 1962, 172-178 ~ 


TEXT: ‘To obtain more precise: experimental data than were re 
available from models and to check the ‘production, factory 
measurements were carried out on the electromagnet blocks in we 
groups of three in conditions approximating to the working cycle. 
Reproducibility of the wavefront and maximum current in the test 
set-up was about 2%. In the first measurements, two C-blocks 
(focusing and defocusing) and one X-block were studied for the 

basic characteristics of the magnetic field - the distribution of 
induction and gradient ‘in azimuth, nonlinearity, decay index as 

a function of induction, etc. The remaining blocks were only 
subjected to calibration tests, which permitted the scatter in 

mean magnetic field characteristics to be determined and 

defective blocks to be rejected, The article describes the 
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equipment and gives typical results on precision of mea surement 
and scatter of characteristics measured: e.g. the mean square 
deviation of the dynamic component of the field at 55 gauss was 
0.26%, at 2500 gauss 0.1% and at 8550 gauss 0.24%, Control 
measurements on the assembled electromagnet showed that the 
effect of adjacent blocks (excluding X-blocks) did not produce a. 
significant change in the factory measurements. There are 
16 figures. 
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TITLE? Investigation and correction of the magnetic . 
charactoristics of ‘the proton synchrotron C-blocks at 
small fields. . : . 


PERIODICAL: Pribory + tokhnika cksperimonta, no,4, 1962, 184-192 JB. 


TEXT: Comparative measurements aro made on the C-blocks in the 
residual field (-~35 Oe) the anjection field (87 Oo) and tho é 
ficld at the beginning of the acceleration cycle (117 Oe). The 
iron for the magnet blocks was not pro-selected.- This had ng 
substantial offect on differences in the dynamic characteristics 
-of the C-blocks, but the aifferences in rosidual field 
constituted 4.25% on the average and reached up to 10%. 
_ The moan-square deviation of the magnetic induction was 4.25%, 
and 1.4% in the injeotion field, thus excoeding by far the allowable 
- tolerances. The variations were compensated by shunt resistances 
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and by changing the order of the blocks. The present article is 
concerned with the measurement of the magnetic ficld intensity and 
its gradien in the. residual field, the componsation by 
resistances connected acrous compensation windings, compensation 
of C-blocks at injection, with investigation of the dynamic 
characteristics. The equilibrium orbit in the synchrotron has 
not yet bees studied in detail but it is found that either as 
a rosult of those corrections or the arrangement of the blocks, 
the loss of particles is fairly small. Thore are 7 figures and 
1 table. 
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probabilities, and half-1fe periods of piationary states, for 
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and fout-electron tons, The exactitude of the relative values 
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_ Sepa. of ntotion of the series electroas from te the core 
“eleetroas is considentd is the ediabati approximation. The” 
quantum-meck, trentment is lat caries] out for the core 
electrons at digerett spacial ccnfguraticons of the outer 
electrons, while the series electrons: are treated as moving 
under the averaged tleld of the core electrems.- The polariza- 
tins of the inner at. ‘ihells by the series clettrcos ts taken inte 
account eutomaticaly. Li atoct is gives es an example, 
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Adiabatic approximtion in the quantum theory of atoms {with summary 


bh}. Vest. I1GU 12 no.16155~56 '57. (MIRA 10¢11) 
Sa mena > Tes .  (Nnelear physics) ; 
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Veselov, M. G., Berauker, I. B. SOV/4.8-22-6-5/ 28 
ae cei ESOS TP OLT IM B 

The Adiabatic Approximation Method in the Quantum Theory of Atoms 

(Adiabatichenkoye priblizheniye v kvantovoy teorii atomov) 


PERIODICAL: Igvestiya Akndemii nauk SSSR, Seriya fizicheskaya, 4958, Vol. 22; 
Nr 6, pp. 662-664 (USSR) 


ABSTRACT: The following simplification is assumed: In order to sort out the 
eleotron states to be investigated from a combined system, it is 
assumed that the potential field in which the individual electrons. 
move and which is determined by the coordinates o? all electrons, 
is replaced by any effeotive fielé which is brought into cine ina 
certain manner with all eleotron coordinates. It was found on the 
basis of physical considerations that such a simplification dif- 
fera with respect to the electrons of the inner and outer shells 
respectively. The difference between the velocity of optical- and 
shell-electrons leads one to suppose that the electron cloud of 
the shell follows the conmaratively slow external electrons adia- 
batically and without inertia, It is suggested that the quantum 
theoretical nultiseleotron problem be divided into 2 stages as 
follows: 1.) According to the motion of eleotronn. 2.) According 
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The Adiabatic Approximation Method in the Quantum Sscv/ 14,8-22-6-5/ 28 
Theory of Atons 


to the motion of the nuclei in accordance with the molecule 
theory. For the demonstration of the adiabatic approximation 

method the lithium atom was seleoted. The conclusion is drawn that 
the wave function of the shell and the field created by the shell 
electrons depends to a considerable extent on the position of the 
exterior electrons. The potential of this field is mentioned as 
amounting to 4,375 a.¢@.  inioh is not in agreement with the vaiue 
computed by Hartree (Khartri) ani Fock (Fok) which was 5,375.) The 
equations fcr the external electrons are intenr.te’d for the states 
2s, 2p and 7p. A furvher application of adiabatic appr tion 
is ‘represente® by the theoretical ‘substantiation of a formule — 
which: takes. into.account the influence exercised by the polariza» 
‘thon of:the shelb.of: the system on the probable transitions of the 
optical electrons (Ref I}.Inthis case a correction function "G" is 
used in the forma, in which this influence is taken into account. 
There are 2 ieferences, 2 of which are Soviet. 
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AUTHORS: Adamov, M. H., Veselov, U. G., SO7/48-22-9-1/4£0 
P Rebane, T. K. ee 


TITLE: The Electric and Magnetic Properties of Molecules With 
Somplicated Structure Calculated on the Basie of the 
Free-Electron Model (Raschety elektricheskikh i magnitnykh 
svoystv slozknykh molekul na osnove modeli svobodnykh 
elektronov) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Yol 22, Nr 9, pp 1015 - 1018 (USSR) 


ABSTRACT: The authors succeeded in computing the polarizability 
and the diamagnetic susceptibility of n-electrons 
on the basis of the simple model of the free electrons. 
The polarizability a of atoms and molecules usually 
is computed by perturbational methods. For the con- 
putation of the n-electron longitudinal polarizability 


Card 1/4 of the polyenes Contons2 the formulae 
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The Electric ard Magnetic Properties of Molecules With S0¥/48-22-9-1/40 
Complicated Structure Calculated on the Basis of the Free-Electron Model 


4B, i (-1)"=cos pL (-1)"-cos Qnb , 
WwW) »s— ee a ft cee 9) 
a, (& ) cao! LPn + s2 (2) 


sin pb sin ab 
and 4 
a,(0) = t (15 = nn? (3) 
42 
jenn 


were employed. The results, together with the results 
obtained by Holton (Ref 1), are listed in table 1. The 
‘olarizability of the electrons was also determined 

for the case of a ring-shaped and e hexagonal molecule. 
A simple mathematical scheme was worked out, which 
allows to determine the wave function and the energy 
spectrum of the n-electrons in the magnetio fielé very 
exactly. If the one-dimensional potential of the 
conjugate bonds is everywhere equal to zero, the problem 
is represented by the determination of the eigenvectors 
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of the Hermitian matrix. The energy spectrum of the n- 
electrons in the magnetic field and their diamagnetic 
susceptibility are determined according to the secular 
equation det W = 0. This computation method of the 
diamagnetic susceptibility can be extended also to 

the case of’ a variable one-dimensional potential. The 
method allows to consider the influence of. the intrano- 
lecular: periodic field as well as the deviations from the 
periodicity. Starting from the matrix-formulation of the 
problem the connection between the methods of the free 
electrons and of the molecular orbits was investigated. 
The agreemant of the energy spectra shows by means of 
the results obtained by the semi-empirical method due to 
Pariser, Parr and Pople (Ref )that the depth of the 
potential well in the place where the atom j is situated 
is given by the equation 


v, = +2 5 a), + a,€;)- NB. This equation validates 


Card 3/4 the semi-empirical formula suggested by Veselov and 
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- Rekasheva (Ref 5). This formula describes the relation 
between the shape of the bottom of the potential well in 
conjugate molecules which contain hetero-atoms, and the 
potentials of the electron affinity and the ionization 

- of single etoms. There are 2 tables and 5 references, 

2 of which are Soviet. 


ASSOCIATION: Leningradskiy gos. universitet im. A. A. Zhdanova (Lenin- 
- grad State University imeni A. A. Zhdanov) 
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Veselov, Me G. SOV /54-66-4-2 /19 


oe eine 
Vladimir Aleksandrovich Fok 


On His Sixtieth Birthday 
(K shestidesyatiletiyu so dnya rozhdeniya) 


Uspekhi fizicheskikh nauk, 1958, Vol 66, Nr 4, pp 695-699 
(USSR) 


On December 22, 1958 the famous Russian theoretical physicist 


Vladimir Aleksandrovich Fok, Academician, celebrated his 
sixtieth birthday. He was born at St. Petersburg and received 
his scientific training at the fiziko-matematicheskiv fakul' tet 
Petrogradskogo universiteta (Physico-Mathematica] Dept. of 
Petrograd University) and was trained as a laboratory worker 
hee sareret at the Gosudarstvennyy opticheskiy institut 

State Optics Institute) under Rozhdestvenskiy, where he 
collaborated with Terenin, Gross, Frish and others. Fok studied 
theoretical physics and mathematics and published his first two 
soientific papers (on the quantum theory and on integral 
equations) already in 1922. From 4924 to 1936 he worked at the 
Piziko-tekhnicheskiy institut (Physico-Technical Institute) 
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Vladimir Aleksandrovich Fok.On His Sixtieth Birthday SOV /5 3-66-1:- & ‘10 


and from 1928 to 194% he supervised theoretical research work 

at the State Institute of Optics. He remained faithful +o 
Leningrad, the city of his birth: It was at Leningrad University 
that he worked as a student, aspirant, docent, professor, and, 
finally, as head of the chair of theoretical physics. His career 
as a scientist is described in detail and so are the most. 
important of his publications. His activities extended to the 
following fields: Elasticity theory, Schrédinger (Shredinger) 
wave-mecharics, the theory of heat, the quantum theory, 
statistics, problems of Riemann (Riman) geometry and the 
conformal image, quantum electrodynamics, skin effect, fields 
related to physical chemistry, theory of rock investigation, etc 
In recognition of his achievements he was awarded a number of — 
prizes and decorations (Mendeleyev prize, Stalin prize of the 
first class, order of the red banner of work, etc.). In 1932 he 
was appointed corresponding member of the Academy of Sciences, 
and in 193% he became a regular member of the Acadeny of Sciences, 
USSR. In conclusion, a list of Fok's scientific works is given. 
There are 1 figure and 37 Soviet references. : 
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5S. 4600. | 
AUTHORS: -YVeselov, M. G., Labzovakiy, L, Ne 
. SS ee : \ 
TITLE: Calculation of Polarizability of a peeati Hydrogen Ion 


PERIODICAL: | Vestnik Leningradskogo univeraiteta. Seriya fisiki 1 


TEXT: A whole number of electrical, optical, and chemical properties of 
atomic systems are determined to a high degree by their polari sability 
and, therefore, @ large number of papers deal with the quantun-mechanical 
calculation of polarizability of atoms and molecules. The polarizability 
of the negative hydrogen ion was calculated theoretically because no 
experimental]. data whatsoever were available on this subject. Some 
approximation calculations of polarizability of the negative hydrogen ion 
have been made already in. various modifications by some authors (Refs. 
TO) In the present paper, the results are determined more precisely. 

In the existing quantum-mechanical methods of calculating the 
polarizability of electrons of atomic systems, the perturbation theory 4 
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82087 
was used somitimes in combination with the variation method. For the 
correction Ey to the eneray, the variational prinoiple 


E>" {v2 {(v-B, eet (v9) dt = min (1) can be formulated in second 
perturbation-theoretioal approximation. The polarizability in the field 
direction is expressed by equation (2) Ep = -aB*/2. The results of 


calculation depend on the choice of the trial function g and the 
acouracy of determination of Y, (non-perturbed wave function of the 

system). For calculating the polarizability, which, as is known, gives 
the volume of the system and, therefore, depends to a considerable degree 
on the decrease of Yo at large distances from the nucleus, a proper 
consideration of the asymptotic behavior of ¥, is of special importance. 
In calculating the polarizability, equation (6) gives a more accurate 
solution than equation (5). The authors calculated the polarizability of 
the negative hydrogen ion with the sid of the variational method and by 
using equations (4) and (6), where equation (7) was assumed for Py, and 
a = 1.074, — = 06478, and c = 0.312 were obtained for the variable 
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Calculation of Polarizability of 8 Bifo54 1607 000/002/0011028 
Negative Hydrogen Ion 


ume , : compared with 
eters. ‘Ihe values calculated in earlier papers are 
thoes obtained by the authors (Table). Oe ee ee con atlas 
ined by the authors, “he values for tne 
cea tee the polarizability (a = 21-5.10 24 om) were eb yereed: aie 
authors assume the latter to be the most reliable for the poiar sa 
of the negative hydrogen ion. here are 1 table and 5 references: 
2 Soviet, 2 3S, and 1 French. W 
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Calculation of the polarizability of a negative hydrogen 
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fone Yest. 
(MIRA 13:8) 
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APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859610015-5" 


CIA-RDP86-00513R001859610015-5 


SSE SEC 


Stocraniatee em ae 


BUSSE se 


EASE: 09/01/2001 


"APPROVED FOR REL 


Bie 
: : y = 


L.I., rede; KIL'VEMN, Net, 


VESELOV, Milsneil Grigor'yevich; ORLOVA, 
: can, Teds 


[Elementary quantum theory of atoms and molecules] Elenot- 
tarnaia kvantovaia teoriia aaa Spain noes. gs 
Monkva, Gos. izd-vo fiziko=-matem. +- ’ (MIRA 3) 


(Quantum theory) 


CIA-RDP86-00513R001859610015-5" 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859610015-5 


. ve 
ae e : 
oe SoS le. © : . ; sae a : ‘ 
: eee. eee ‘ ‘ oe “ ¥ j . “ : eae a oe 
1 Ga eee : he ' : ans o Meigs ie 
: ; : . . : : _ meptcieent cee. je neemnmmamennainen ts madman wet 

me cubed, nee le le ben eee ot mT sere os on 
ear RTE TA Vin 


3 Atoka: - if : ; 
S oor , a : 
. « - ge. : : ; 
<3 A Race c. Qeerrme sone tabte nm anak we 8 2 TBI 
atc seta BS pt etge te ee Se Pees Bo: oa: ae : ; ; 
. i c .. oe 
3 . . 


IACCESS1ON HRs aTbOUnA9s ”. “°°, "5/2910763/003/01-/0035/0090 
| ovakiyr, Le Ne eee a ee cs Ve 


ee 


luston principle, — 
quation | 


Ses | ie 


FYE S Te Se 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859610015-5" 


: 10015-5 
"APPROVED FOR RELEASE: 09/01/2001 —_ CIA-RDP86- aed dca 


Fi sane Tae ae - ee ee ene eS eke t ' 


rn oe 


* 


necession wns‘ arhosings Pe ne ee 


letgen: function of the complete spin and satisfies Paull's 
Schroedinger's equation anda} 
function’ of the outer electron. - 
met e known and Its energy serves as 
mntial éhergy f - An equivalent of the Fock equation — 
ror..the out Using the product representation of the total 4. 
-@ correction term for the exchange energy Is derived, : In. 
atom the exchange energy Is ~0.030 atomic units while the. 
tron fs -0.201 at. units, which compares favorably with the 
70.198 at.-units. Orig. art. hast 3t-equations. ~ 9° .« °° 
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. ‘TRANSLATIONS The adiabatic approximation for a monovalent atom is 


considered With account of the exchanze between th: core -lectrons 
and the optical] electron. An equation with excharge is d:rived for 
the optical elextron from ¢ vartational nrincinia Renee as Fogegti 
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report submitted to llth Intl Spectroscopy Colloq, Belgrade, 30 Sep-4 Oct 63. 
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{Proslems of quantum chemistry] Voprosy kvantovoi khirur- 
gii; stornik statei. Leningrad, 1963. 136 p. 
(MERA 16:22) 
1. Leningrad. Universitet. 
{Quantum chemistry) 
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(Wave mechanics) 
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‘SOURCE: Optita 4 spoktroskoptya, Ve xy, nO, 2, 1963, aan aa 


Topic TAGS: wave “‘tunetion a spectroscopic tert ’ ‘atomic configuration. 4 enerey 
; level | . ; : - 


The» ‘paper Manas: the results of mora anourate calculations sefining ear-! 
{ “Vier computations. (W.G, Veselov;, I,M.Antonova, V.F.Brattsev and I.V, Kir-illova, Op= ie 
i=tika 4 spekt~oskopiya, 10, 6, 1861 and_I,V,Kidllove i. Veseloy—and. ¥.F,Brattsey!- = 
Optiks.. 4 apektrosixopiya, 1S, 8, 1893) of some terma of the configurat:ion ls22pkt2 , 
= -The better aporosinition was made hy comgining the above turas with i 
: cares of the Is< 2ggkt2 configuration and using the two-configuration approximation, | 
“). The wave functions in the two-configuration approximation were written in the usu-~ 
; 4&1 form as the swa (with coefficients) of the wave functions of the equivalent I A 
terms of the gromni_atay yam vetted cont ipiiations The _new_reguleii are_tabule-} 5 
““Upe of the ‘Galculated coufficienta in the appropriate seniespiri: 1-formula : 


Ee 
| - 
| 
= 
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} allows of calculating the enerity values: na ei cae = ee oe 
Poe Senin ay ; , vi Célectronic sertes with 4: ar 
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ee PRs apavo3402 ba hia dace a i 
_ RuTHIOR:- Kritlova, I.V IV. 5 Mesotoe, HG: Brattsev, VF. Lo a 
~ TITLE: rhaneen of ‘the. Parameters -0f. ‘analytic wave - besos tions of. stoma < anc: fons. 


Pe ow omy 


SOURCE: -Optika i- sipoktroskoptys. apt v, 15, nol, 1863, 3-8. 


TOPIC_TAGS + _geonihiwave: functieny., shycenaenel the: Sistas a theonst leas epecteee: teed 


: isthe. guthore: ‘calculated. the basic. paranetena: of -the- Macecadielie: eae -r 


nee tions, a, fp and y, and the valuss of the term energies for a number of states 


-:. With the contiguritions Is 2s*2p2, where k= 1, 2. and ns 1 through 6 for 6 or 7 © 
values. of Z-in-eavh -isoclectronic series starting with the neutral atom. The cal--: 
‘culated values aru tabulated, Although the one-clectron approximation cannot give 
-- completely. accurate. quantitative values for spectrum terms, comparison of the cal- 
~eulation results with experiments shows €¢hat the comparative location ¢f the terns 

and the order of uplitting are correctly indicated. The equations usec for the 

‘calculations are ndducad. In sddition, the authors give a semi-capirical formuls 

‘for evaluating thy energies of ators and ions; this yields results in close agree- 
mente woes » See ae NT gy Pits Poca as a a A 


: - ead 
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Cee ee : 8/051/62/013/003/001/012 
eS . B032/E514 
AUTHORS: Veselov, M.G. and Bersuker, I.B. : 
5 TITLE: _ Computation of the lithium atom on the ‘adiabatic 
af a3 '. approximation and calculation of the nuclear magnetic 


ane moment : ; 
1. PERIODICAL: Optika i spektroskopiya, v.13; no.3, 1962, 297-301 ° | 


$s. 7 - TEXT: An account of the adiabatic approximation was given 
“:¢ in a previous paper’ (Vestn.LGU, No.16, 55, 1957; Izv.AN SSSR, ser. Vr 

 fiz., 22, 662, 1958). It is based on the assumption that the Ps 
inner electrons are ‘in much more rapid motion than the optical 
electrons so that for each instantaneous ‘position of the latter 

uy ' the former succeed in reaching a stationary state. Thus, the wave 

Bi function for the atom may be written down in the form Y= dy, 


where WY describes the slow sub-system of n-p-electrons and s 
describes the inner electrons whose state depends parametrically 
,on the position of the optical electrons. Exchange effects 
between the two sets of electrons are therefore not taken into 
account. However, the polarization of the core by the optical 
',  @lectron and the effect of this polarization on the electron is 
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- Computation of the lithium atom iets $/051/62/013/003/001/012 
: : ; E032/E514 


automatically included. [In this type of calculation the wave 
- function for an inner ls-electron becomes deformed and depends on ° 
“the position of the optical electron, while the equation for the 
latter includes a "mirror-force!'l potential. The latter equation 
-has been integrated for the 2s, 2p and 3p states. A similar method 
of calculation has been reported by H. Reeh (Naturforsch., 15a, 
377, 1960). The wave equation has been integrated numerically 
and full numerical data are reproducad in the form of tables. 
It turns out that although the present results ore somewhat better 
than those which can be obtained by the Hartrev method they are 
atill appreciably different from the experimental values. It is 
. suggested that the discrepancy might be removed by the inclusion 
_ of exchange effects. The improved behaviour of the wave functions 
now reported near the origin has enabled the authors to carry out 
more accurate calculations of the magnetic moment of the lithium 


nucleus. The numerical results are as follows: ~~ --~-. 
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5... .? Computation of the lithium atow ... 5/051/62/015/005/001/012 


. £032/E514 of 
Energy of the optical electron Table 3 

Beer State | Hartree-Fock Present values ' Experiment 

OF eee es (without exchange) ° : 

CES > gg | - 0,176 : "0,184 0.193 - 

Ce 2p 0.126 - 0,128 0.130 . 

tone: 3p 0.0559 ; a: 0.0565 , 0.0573 

f- ae Table 4 yY 


- Magnetic foment: of at 


Hii =? Fea (nuclear magnetons) 
fet tas Be Hartree-Fock method . . OS 

: .-- Present work 3.31 0° 
Experiment : 8 3.26 


ee There are 4 tables. 
/,, SUBMITTED: | July 1, 1961 
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8/054/62 /000/003/001 /010 
(034 feed fo al 
AUTHORS: Veselov, H. G., Labzovskiy, L. N. 


TITLE: Consideration of the exohange in the adiabatic approximation 
‘in atomic theoxy 


PERIODICAL: Leningrad. Universitet. Vestnik. . Seriya fiziki i khimii, © 


no. 3, 1962, 30-35 . 
TEXT: Adiabatic approximation was used to study the influence of core / 
polarization due to the optical electron, by way of calculations analogous — a 
to those descrived in previous papers (Veselov, Bersuker. Vestnik LGU, 

no. 16, 55, 1957; Izv. AN SSSR. ser. fiz., 22, 662, 1958), in which the 
eschance interaction between the optical electron and the core elactrons 

are considered. The total wave function in adiabatic approximation + 

Y= Yo ¥(q..) D(a, 0++4 95) of a univalent atom with 2p+1 electrons is 


; sepieged by a wave aah of definite symmetry properties reflecting the 
exchange ‘affects: Y= = (. kt y ¥, 80 that 
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canes . 8/054/62/000/003/001 /010 
Consideration of the exchange ««- B102/B166 

; : | pei an prt ptt eg : 

eh me ar nya+l see pees + 4 

Here ¥(q,) deseribes the optical electron, B(a,+++ say) the core 


electrons, Qe I2p41 means that 4) and Veo p+ are exchanged in ¥,-+ , J 
ya 


As in the previous papers, the total wave function is calculatec in two 
stages: firstly for the wave function of the core with the optical 
electron in fixed position is calculated, for the wave function of the 
optical electron. The result is a generalization of the relations 
obtained in the previous papers. The exchange correction to the atomic 
energy (E = E, + Box) is given in: approximation by 


PS Mole (R (rtd — ES (ve (ra) dds 


"os f Wo (ray WOOD das PJ KOC) S Crna) 9 (rad ded * (27); 


and is calculated for the lithium ground state leading to EBay = -0.023 


at.un. This value comes close to the difference between the values 
found by the methods of Fok and Hartree respectively: 
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3/054/62/600/003/001 /010 
3/034 (624 [90510017 


Consideration of the exchange ... 
&, Ep = Ey * -0.021 at.un. 


SUBMITTED; = March. 1961 
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ACCESSION NR: ATSOO S17 5/3000/66/0G0/ 000s 2137/6145 - 
: <4 | 
“ i 
AUTHOR: Barabash, L Z.; Veselov, 4. 1.; Gol'din, &. L.; Zenkevich, P. R.3_ocr | 


“SOURCE: 


MOS CCA 


tat 
c 


Typos 


TOPIC TAGS: 


ABSTRACT : 
May 1963 is 
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high ene 
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levomycetin, Antibto erry 
1, Voyenno-moditeinskaya ordena Lenina akademiya imenl 3.M. 
Kirova, Leningrad. 23 
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“"SHAPKIN, I. F. 3 VESELOV, M, P. 
“USSR (600) 
‘Feed Water Purification 


Results of teste with a small size, sodium-regenerative, water softener unit, 
Energ. dbiul. no. 10 1952. 


9,. Monthly List of Rassian Accessions, Library of Congress, March 1953. Unclassified. 
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ivo-atory, mechanical {ilter. 7 akon. tope, i, lo. 5, 1952 


ibrary of Congress, August 1952 22968, Unclassified. 
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9. Monthly ist of Mussian Accessions, L 
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_ Salt 


| irrengesent for wet storage of soditm chloride for sodium-cation water softener. Za ekone 
. tope 9 Node h, 1952, 


: Monthly List of Russian Accessions, Library of Congress, July 1952, Unclassified, 
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KORETSKIT, A. F.3 VESELOV, Hi Pai 
USSR (600) 


Ventilation 


Using vapor-ejector ventilation in compartments of petroleum barges during 
cleaning, Rech, transp. 13, No. 2, 1953. 


April _ 1953, Unclassif ied. 


9, Monthly List of Russian Accessions, Library of Congress, 
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; Feed - Water Purification 


: Srall water softening apraratus. Mor. flot 13 No. 3, 1953. 
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9. Monthly List of Russian Accessions, Library of Congress, June 1953, Unclass 
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YESELOV, M.P.; KITA, V.F. 
‘ ee . 
Meacuring Jump. Energ.biul. no.5:27-28 My Sh, (MERA 7:5) 
(Pumping machinery) 
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: Pee eee ancy. Ac. selaktort SHLENWIKOYA, yh Ghia: asktor isdatel'stva; 
TSVRTKOVA, S.V¥., tekhnicheskly redaktor 


; iver 
Soda regenerative water softeners for steam equipnedm in r 
A etal Sodoregenerativaye Mehler econ re pice tate 
~ ranspo: ® 
oer. ustanovok. Moskva, Isd-vo chno ep 182 
(Feed-water purification) 
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Zhur .nixrobiol.epid. 


Stud the fission rate of dysentery bacteria. 
tudies on HRA As) 


4 dimmun,29 no.3:123 Mr ‘5A. 


>. 4, In Voyenno-meditsinskoy akademii imeni S.M. Kirova. 
(SHIGELIA PARADYSENTER IAB) 
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VESELOV, M.P., insh,; KITA, V.F., inzh, 

smentahe en eae mat ie soda-regenrating water softener, Bezop.truda vy prom 
00.7323=25 Jl '59, PFC iRA 12:11) 
(Water—Softening) 
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Zhmr.mikrobiol.epid. 
dichlorohydantoin and its derivatives. 
{ 4nmun. 30 no./s111-116 Ap 159. (MIRA 12:6) 


1. Iz Voyemo-~meditsinskoy ordena Lenina akadenii imeni S.M. 
Kirova. 
(HYDANIIOINS, effects, 
ilichlorohydantoin & deriv., bactericidal & 
sporogenic eff. (Bue) ) 
a 
\. 
\. . 
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VESELOV, M.Puy jnzh.; KITA, V.F., inzh. 
io 

Operation of eutosatic control units of a sod@-. -cemerating vweter 

softener. Bezop, truda v prom. 5 no. 2:21-23 F 'él, 


(MIRA 14:2) 
\Feed-vater purification) 
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